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Abstract 



PURPOSE:To prevent cooling water to be frozen in a fuel cell in a simple structure without using antifreezing fluid for 

a fuel cell automobile which runs with a fuel cell. — 

CONSTITUTIONS fuel cell automobile is provided with a fuel cell 2 which generates power by reacting hydrogen gas 
with oxygen gas, a cooling water circulation passage 70 including a cooling water passage passing through the fuel 
cell 2 in which cooling water is circulated to cool the fuel cell 2, and an extraction gas forcing means 80 connected to 
one point C on the circulation passage 70 to force gas thereto. When the actuation of the fuel cell 2 is stopped, the 
extraction gas forcing means 80 forces gas to the cooling water circulation passage 70 and removes cooling water 
from the cooling water circulation passage 70, and the cooling water is stored in a separate insulating cooling water 
reservoir 82. The extraction gas forcing means 80 supplies oxygen or air from an oxygen supply source, which 
supplies oxygen gas to the fuel cell 2, via a switch valve SV11 to the cooling water circulation passage 70. 
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1 

[§l#Jg2] ±Ett»fflSt*ffSl^a*t, ±E«»S 
fttc±E»**X*«He-rsB*«l&jB^6BHH#*^ 
bT±E^7KMSBtr^^X^S&-r'& : feC0TS^ 

m&m 3 ] ±E»«*iigiBt»«bfc»ai*a«t 

9B&. «»3P*tt»aBfc««bfc?&IJI*B?««St 

±E»ai*«8BB^'&a#ffiofe?&a**^<o 

fctt 2 E«®£ft*tt31MC. 20 

[»*S4] ±E»*l*BcftaBj^ ±E»ai7fc«S 
BfcKttfc* h77 7 r *«©T«t±E»a*K l ff*8 
© T« t *mwtt * t> <z>T? « s £ £ £ f 5 n*3t 
3Ett0JK8«»a»*. 

(K** 5 ] ±E»ai*»«*g©±«|SK:«ttb&H 
l/JBSMftEiS^afcfll*, ±EjB»«6ofift«fc % ± 

IBM bffl^frtf i^afc <fc 0 ±K»a*#e#»fc-£a> 
±«^6aff*EE3lb»fl«:©EE*T±E»ai*B} e «* 

aJ*tfeftaB^UT±E*h7y^*StR-re:<!:* 30 

[flF&B 6 ] ±E?W3l*acMBK:aiK»W'fe>-»-& 

3-5 ©^rti^tE«<ojB»«»a»*. 

86E8®ttttWilLaib*. 40 

^ tz&mtrzmxm 3-7 <&vvrtt3w;:E*©«» 

[0 0 0 1] 

imm±<omm»9fi **»x*©*b»»x 

[0 0 0 2] 50 



»W 3 F6-2 2 3 8 5 5 

2 

[«*©«*] ft;Ui*Stttt£5 l 047.298 4»9!fiH«lc 
B!^3ttT^5. »^5S51-4717 ^ftfctt, * 

[0 0 0 3] ±E©tt#«»a»tt, **i:Sillt*S 

ai*aB*$tf?&ai*«aB&Kfrt. »a*-c«B»«a 

***D, ^©fc»-«k:±Efta*«:***Xi:l6lll* 
[0 0 04] 

B^ttia-rsan^jb^co-r, »a*©*<eK±«#& 
[0005] ij&^c, *8*sfa»o«^ffl^^»a*tt 

-*lxTLS<5#e>-cat), Sfc±EPEMS!B»«tt 

[0 0 0 6] fiEoT»a*©*iBB&it3[i:bT, =BE*<Z) 

[0 0 0 7] *589I®Bttte. ±E^fflft«*, 
[0 0 0 8] 

±Ea«*adE-r*&», M»»xta**x 
?&a*aBs^*rtS8*?&a*3&*a8abT±E«»*fa 

.=g:»ai-r5»a*tB8RBt*«^. ±E«8««tt(CJ:0 

E»»*««Bfc»*ftflEarsft*«««:Eai¥a* 
m^m\z «k o±E»ai*iB55iBK:ft#ftffiasLT*»ai 

[0 0 0 9] ±Eft«?ffl«fl:JEa*att. ±E«»«* 



(3) 

3 

[ooio] ±E»a*a»i»ic»ittLfc?&a* 

[0 0 11] Sfc, ±fE#^*&lfca&te. ±fE#£P7fc 

*»OT«B <h £&Jf«t <5 fe O <h LT^-f 5 d 

[0 0 12] Sfc. ±E»3l*!f«*S8©±ffl{C»3ISb 

±E*8»«»©fi»B# 
tc, ±ERWflSl*S2I^StcJ:0±E»ai*B E «S« 

±E»»*ft»a»*^bT±E* yesicH-r 

[0 0 13] £fc, ±E»«*ftffii»»caK»9J-fe> a? 

[0 0 14] Sfc, ±ESL»»»Jir>-tftt. ±IB?&ai7K 
nfc5£«JE«S<!:, ±E«a«tft#tcSEns«8itS*ttS 
[0 0 15] ±B^*K , H*Btt. K««»i: 
[0 0 16] *«W(C*tfS*8»»X(hbT«, 

±E«»*iatE«:o*:»K*^X&«J(&'r5lC 
JSfcoTIt «*#X*©fc<DfcttJI&bTfc6^bfifR 

ot, ±E«S»«»»C8*»XS:«3iet:S»*«i|!&iB 
[0 0 17] ±ES3(ffla#:iE2l^att^50^sa#S: 

±E»»*«iRBK:ffia-r*t>©-ct)a<, ±iE»4m 

Sfc, ±ERl/ffl»ftJESI*at)^3a:§aft*±E» 
[0 0 18] 

tt. ±Eo*fc:«8»«ft*a-5»ai*a»*«tr»ai* 



^§1^6-2 2 3 8 5 5 

4 

o#»c«»«»*a5»a*attrtcr)»ai*s:ft*iR5 

[0 0 19] £fc, ft*ffl»fcEE£¥»£LT«#«tt 
[0 0 2 0] *fc, ±E»*l*W&tt3fe&tt**ofc» 

[0 0 2 1] ±E?&ai*«SBtKttfc7fc 

t ±E»ai*»«*88 1 S W*8gOTfiRlc*IS b 
&»SI*aaaK^UT»JR-r5^i:twJ:D. ^SItK 

[0 0 2 2] ±£««#»]-fe>1J-** ±E»SI* 

ft*a»i::«ttfctt»fiSM:*:. £«£E««i. 

[0 0 2 3] ±E»ai*if9#88*»fS»*«i:^ 
[0 0 2 4] 

[0 0 2 5] <I^iyXfA0i*M>S 1 fct* 

[0 0 2 6] S"f, H2, 3:fc«ktM£#fiBbfc#S«S 
»*ftfc:^TR9rr*. **i«TI4i»ttSi:bT 

[0 0 2 7] ^2(^1-«t^ C©«»««2tt, M 

i;sag««B6 «:±E»ai7fcT»aj-rs«ic«jB8$nTv^ 
[0028] ±E*ossffi4tt«»cotna-fe;u^«i*ata 

TBSO, a*«X, ***X^±t»33l*tt*-fc^*IH 

&ao, #ir;i/TjD^$n^.o st^T^sni^*^^ 
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5 

[0 0 2 9] ±l2f£mffl5 6 tt, 04 tC^IHH;:. &&© 

at^nh>3awi0i. K7nh>3»WMC«k?T 
KB3tlfc***12*±t»JlB6l4£. ±i27'nK>£ 

[0 0 3 0] ?!«£K 6 CttfcSM-fc 8 ©ffl*fifc#ffi 

t site k*sr20jwr w s nx v> 5. ^ <dk^is§2o 
tBfijate24t€«A, fti&«iaB22*64H:;P8oK# 

ai4CB*if^*(M&U frfe;>8©BI*£l4*&*E 

ita**x*»w«aiS24*^^T»ai-r4. st. 58 

Jt©**S12C** £#tC&-fe;V©*3§ 

5. sec. ««*6ttt. HSLfcv»»*i*aBjW8 
tte.ttTfco. c©»a*aK"b±B*«a»20fcB« 
t#-t* 8 ©«*«fe*fiicKtf s t$m 
mtottmiL* sft-fcju 8 iajt*«snfc 

»9*fi25fc»ai**«IM"5t*Kft?&a'**25i»5 
Sa#6#fflffia»£fil/T»tH-r5. 
[0 0 3 1] ±C*f»fe^8C*Jt*56«^*-XA 
tt*©a!)T*5. #-fe^8©*sliai2K:ft»S 
tlfclBS**»4***Mt«16©TT?'f*>ftSn, ^© 

*sH#>*<7n h>saw*aoTB*ai4cxo« 

Kjrai4lcfct»T**«fWi8©Tr**fc»*fc**fi 
©4<S*tt5feE*6«*^^t*CWIf«>»W«*»24* 

[0 0 3 2] 03IC±EMSE4i3«ttffgflS56|-i5t-t 
-5g?&#*. **#*:B£lflWai*©a»:i3«J:tfW*l€ 

sr. H*©*fc. *#«iMiaB26*j:rx*##ffl« 
aB28*«A-afc5**sB3ofc. ^*^fl5aK32 

* <fc t»&jj*# ttitiaB34€ ffi ;LTdcS ?&aJ*aK36 1) 
±EK*aB20tB«lC#-t^ 8 ©mfcSfc^fflCJgtf 
Tt>5. ^«ft2tt*fe/l'8©«#Sfc2rGlfc 
±T*flitTBRSft. j6nS»4B«««6©±WC 

ttn u tt*aB2o. *3isatt3o**t« i wi*aR36H: 

[0 0 3 3] 1§ 1 *#HU&a»&±»©iW«» 



(5 

"T5. HwOlBWlttS'XTAtt, 2fl©S»«»2fc 

awtttiRDHiSfts. 

[0 0 3 4] &tt&«tt2£ti. S*{Riefli-?ft*ffiE 

©iWH&sfts. M$ftm&2#£>tt*g£g3s 

ttAjftK*V>T±ES*tttfB52fc«tt*ft. 

10 m 2 rt©a*a»t±ca*#ta»54 t±E**«»B 

52© 5 -5±B AjS* ^*«5fsf*f& 2 *T©«» t T»*fl 

aiB56««»jSsn, ±C5isR«R**7tic©«si{flBa 
[0035] ±GK«ft»B52ico. mm&mwfr 

»CRlt6ntVl/y'f KA';l^SV3' . JBE*-t>1t 
psr. AnA'j^§vi//'f ha;K7SV2' 
**R(t i ft. *»oa*flHBB56*ffl«»IItt8fE4-fe >tf 
20 FS' . fiiaBBI!H/X;U^Tf*5Vpy-f hV^SV 

4' , E*-t>-y-ps2' jWRftsft-cna. ±ies^ 
*tBB54Ctt, %m \zm-i $ nfc^- ^ amv^t- % 5 

Vl/./'f KA';U7SV5' . *t»5y78S Wc-fertU 
-$0 58. »*^7«ai#>^GP' *«ttffiM*>7 
4)WD I F' #Rlt£ftT^S. 
[0 0 3 6] St, &tttt«tt2l;:tt. *5RftftiRT» 
Lt**«1^6(W>5**«a6B62t^ 

bT***x-t©"b©#«aftsna. 

50 n. g7K^fiPtBB64tlB*ir^^T±IB7K^ttiSSB62lc 

siiw^n, fijw*«ft2rt©**aBt±aa**»fflB 

64i±8B**fla6B62©5 -6±EBja* bimsa 2 * 

T©*»fr*jMBRB66*«igd6an. ±e*sj£tk^ 

[0 0 3 7] ±f3**fti^B62(Cltt. *«0Mlti(6OflA> 

hW^TilV^rtbiW J ^ FAMV7SV1 , 

1, APA';vy-cfesyi'y^ haj^sv23WRW6 

40 ft. ^***«B66«ffl«»Cf4««-fe>*FS. « 

»BBHwi'^ , e»syuy-f ha-j^s V4, E*-t 
^eBtsttentA-vAVi/^Tjfe^y ha';v 

^SV5. *h777'SSI (*-feAU—^) 68. 
50 *5H*>^ (H*&"f> * t ^_©*'f y^3*f^QCIi 
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CO 0 3 8] 4J8fi«*2JCtt»a*1BSB70^ 
RttShTfr**. tt»a>*«8RK70«*8»ttft2rt©H 

P, =*#TV. »a*IS«ftffl<07^X^RD, 

[0 0 3 9] *fc, ±E#«««* 2 KKL %mifB6^ J0 
#5S«-fe^ 8 ©ffl*«EE*ttUJ-r *«JEiz: V S #R 

*>H^©*D#VUy^ H/^SV6, SV6' , sv 
7, 7-a7;W^MV2, MV2', M V 3 ' 

[0 0 4 1] ±E©jD<«fi!cSnfc>'X-7 L A(Ci5^T 

s v 4 , SV4' sis^ottct^toyi//^ W 
;t.y\- T-o.7^AVUy, ;t-hA^l/:/££tfy-£A 
;i/^ttBBfl&an, ««s#>^gp, gp'wpoti 
ffjtsn, ft?Mfi%^~?72(D^ y^swi term 

[0 0 4 2] a«©«««»^»« (SMSHS) £ 

H Vl/;^HAJ!/^SV1 ( S V 2 , SV1', sv 
2' ***X*3j:tfRSl*X«»*>^G 
P, GP' £«»*»2fcK*:*JX;fc.fctf 

**»#>^WP*^«r$ii:Tf&ai*£«»«ft2 (c« 
S82it\ t>t)T«lf»(0^*-XixtI<tr)*jiB»«»2"C 

*-*72jwb»s*i*. 

[0 0 4 3] <»SI*fta>'X-5 L A>*(C, ±E**5/ 

[0044] ±ES*'>xxicB?&a*oa[jisiB±©fc 

My^fAfl 0 5t:^ti(;, ^7fc®iigS70(c^ 

±E»a*«jBB70^6ft#»6n&f&ai*«rK«^S 
9iaRtt6nfc8Br»»ai*»«*i»82i:, C©»SWc# 

b#«82©t#b t±E?&ai*fli8att7o<?)7k 

58 © 1 6 ««"T * S B84 1 £ m A T f£ 

[0 0 4 5] ±Eft«UH«#EE3I^R80tt, SttftttK SO 



»BB¥6-2 2 3 8 5 5 

also n«s«^»a*aaB7o<o c n 
EB#-c*5vuy-f nn;i/ys viifc£«*Tia*. s 

±E»3*tiiBB70<D±EC^t±E*h7 5/7 f S 
»58«i:<omtl4BBffl#T?*5y U/< KaVIO'S V12# 
RfrStt, ±ECjiSCtt»KB**»JI«$nK»ftB^tt 
*xa*fflBiIEB#T?*5VU/^ HA'^ySV13^Rtt 
SftTlr>5. St, ±E»3*ftaffl*#ft*&B86t» 
a*lf«^82i©mK:tt?^*Hlxffl«#«»B883&t 

Rtten, it«i&B88©-«iitt±E»si*ftafflflff« 

»B86©±EA # ;V^S Vll«fc 0 fe±JS«^. ffi*8tt±E 

»ai*sf«#8882ro±fflt««$nri^. *t. -co 

»«I*RbfflaftttJ(&B88tctil8H*T*Sy uy-f H 

KBt»xtfe#fflBBH*T*sy uy-r KA;i/*/svi5 
^RW-snrvis. ±E»*«Ji&iig50, 

#ftJ(&B88*3j:tfy uy-f FAMI/^S V14J4, &S1tKM 
bffl«ftffiS^R89£«fiEUT^^<5. JbE^ffl 
*&I&iIB84 K tedi^^T ft 5 y u y < H rt)W S V 16 
ifl»»M-fe>*^90t3&*R^5nT^5. . 
[0 0 4 6] ±E«*#M-fe>-fr90tt, B 9 (C^"T« 

Sffifc92fc»a^fcj£«E*i694^ ±E»K#92t« 

Etta«tt»92tt±E»ai*tfeaia»84rticR^e.n, 

a£oTtt««*t*92©fia^±#LTfiSi«^#< & 

*ns«««©*/hc«fc D»^7Kik«tffiB84rt*«ns 

«#^*# (J&ffl*) T»-5^«# Tft^> 
[0 0 4 7] ^tc, ±E©*D#»ai*tta^X'rAlC*5 

[0 0 4 8] 05 2 <7>a«fp»i^©»a*© 

ttSBis^W-tottn^LT^s. a;^h, svi2tt 

BB^T*5 0, SV11, SV13, SV14, S VIS, SV16 
ttHHCT^S. *hvy^SiB583&^f&a* 

*D I.F-«»«ft2-»SV12€:ftT, ^^77^ 
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(6) 

9 

[oo49] S6 2 <Dftmw±&m<Dftm& 

5. #!fcf$&. ^A^S V12, SV13, SVUZm 
SV11, SV15. SV16£M<. C<D$f. SV118B 
!Cj:O»*«j|^503&*6JtaJEasR*X^Cja±i5?&ai7k 

<0*ffl*iiK36£jiDR-f *>7WJU^D I 

^ R D t>L<li/W/U B P-»ffl*«SB#>^WP- 

7k h 7 y y§S58^^*ft^iite84-^ S V16-»iS» J0 

m.#*\z&r), c<o»ai**iBB7o*©»a*tt±Eiin 

[0 0 5 0] irl/T, »ai*»«*i8820fi|}aJC«-5a 

fK»»j-fe>-9-9ot«fco, »a*tfeaaB84rtsisn5a£ 

O^Sl7fc0^ai7fcK : W^82^coiK^^7^^a 
U StfA^S Vll, SV13, SV14, SV15, SV 
16£ffli;, SV12£|flHT, «»«tt2 0fPft«E±«J8 a? 

mi snT^saB+©#a*#* h ^ y r/sssscttj 

Ac, SV16^6»fll*»«*S82K:'P&*«Sa»tt, ft 
e«882©±8&&> £ Jf A3n»*J*lffSSB82© 

isaics**:*, »ai7Ks»ai*af«*«82tciK*Lfc 

»a*ttSV16CttSi6:i3:-f, S V16(0A;^a 

[0051] »a*Bfs*8g82tcs7L&nfcfta*tt, 
a7kB?«*8S82rtT«a$nT^5fc«&iB^<, Lfca* 

[0 0 5 2] ^8ttjg»Kf©«JB£^-r. C©«Tj^Ttt 
^fA^SV13, SV14, SV16£Pfi*, S Vll, S 

vi2, svisshi;*. ^nj^o. ±ie^u^m^af 

K«fc D»»*ftMB84rt&iBn5S6#*«»ai*^SR 

»u srK^5©a#f^ft«rottlBir«-A*;^s-fey h 
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10 

f-5. 

[0 0 5 3] ±flE«>«l3«**»ffl-b>-M0fC±oT»ai 
[0 0 5 4] U& % ±IEK*ttl&iB50t»ai*«i8»70 

<ts»»-rs»ai*a»a»86tt, w^aiai^tw*^ 

Ttt*TaVr«fc, K*««»52CDflE*l/*3.U-^P 

[0055] St, ±Ea*ffla»B£a^a8o*j:r;K 
uffl«ffE^a89iw«fcOEgr««#tt^©«^t>o!) 

as) <D^j£^m<D^m^i£iS7,^m^s<D^Biis 
[0 2] Ei^©«fw»s^*ria 

[H3] H2+<0«S«*«lC*ft5***X, 

[0 9] »«*ft^vX^A(Z*WS«i$»giJ-fe>lJ-& 

[010] ftiK»3^]i:>-y-lci5ttS«jS«[OSfc*^-r 

h 

2 a$&m?t!i 

36 £a s #ai7kaB 

50 KXftjftfi 

58 *h7y^«8 

70 fta^ca^B 

80 ft*fflft«:tEa#a 

82 »ffl*»««S 

84 ft^Tfcfel&aB 

90 «K»ffl-fe>U- 

92 
94 

96 «^m^a 
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imi] 



50 

| o 2 "^□^ T —^ 



52 



RV>JSVI pR PSt-, sv2 Sv6' 



60 
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